A plasmid, pM41, has been isolated from the Spiroplasma citri strain M4 (group 1-1) and characterized by restriction mapping. Using a "P-labeled probe specific of the plasmid, we have shown by DNA-DNA hybridization that a plasmid identical to pM41 or a closely related plasmid, is present in several, but not all, S. citri strains. DNA sequences that hybridize to pM41 were also identified in three other spiroplasmas not belonging to the S. citri species. Protein patterns of several S. citri strains have been compared in order to investigate the effect of pM41 on the spiroplasma protein profiles or maps. In fact, the presence of pM41 does not appear to modify the protein pattern.
INTRODUCTION
Many spiroplasmas contain extrachromosomal DNA molecules, the number and size of which may vary according to the spiroplasma strain considered [1, 2, 3, 4] . Some of these DNA molecules have been shown to be covalently closed circular elements (ccc) and, in the absence of any detectable viruses in the cells harboring them, it was assumed they were plasmids [2, 3, 4] .
Plasmids play a significant role in the biology of microorganisms both by the functions for which they code (e.g., pathogenicity, antibiotic resistance) and by their role in the dissemination of genetic information. However, so far, all spiroplasma plasmids are cryptic, i.e., none has yet been associated with a given phenotypic character. Also, the experimental transfer of a plasmid from one spiroplasma to another has not yet been achieved and, more generally, transfer of genetic material between mollicutes has not yet been described. In this paper, we describe the characterization of the pM41 plasmid from the S. citri strain M4 (group 1-1, according to Junca et al. [5] ) by means of restriction enzymes. Using a 32P-labeled probe of this plasmid, we have identified by DNA hybridization not only several other spiroplasma strains containing DNA sequences that hybridize to pM41 but also spiroplasma strains lacking pM41-related sequences.
In addition, one-and two-dimensional protein patterns of various S. citri strains have been compared to investigate if the presence of the pM41 plasmid (or closely related plasmids) can affect the spiroplasma protein profiles and maps.
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RESULTS
Isolation and Endonuclease Restriction Map of Plasmid pM41
pM41 was isolated from the S. citri strain M4 cultured from a naturally infected periwinkle ( Vinca rosea) in Morocco [6] . The plasmid was purified using the alkaline method of Casse et al. [7] , cesium chloride centrifugation, and 0.5 percent agarose preparative gel electrophoresis. The purified plasmid pM41 has approximately 8.5 kilobase (Kb) pairs and a base composition of 22 mol % guanine plus cytosine. The pM41 restriction endonuclease map is shown in Fig. IA Spiroplasmas A radioactive 32P-pM41 probe was prepared by nick translation of the purified plasmid with E. coli DNA polymerase I using dCTP-32Pa as radioactive substrate. The probe was used to detect the presence of pM41 hybridizable sequences in DNA from various spiroplasmas in the following way. Total DNA extracted from a given spiroplasma strain was submitted to electrophoresis on a 0.5 percent agarose gel. The separated DNA molecules were transferred from the agarose gel to a nitrocellulose sheet by "Southern blotting" [8] . The nitrocellulose sheet was then incubated for 15 hours at 65°C in the presence of the heat-denatured radioactive probe [9] . After washing off the excess probe, DNA hybrids on the sheet were detected by autoradiography.
As shown in Fig. 1B , the pM41 probe hybridized strongly with two DNA bands from S. citri strain M4: one band is the ccc form of pM41; the second band contains both the open circular (oc) and the linear (1) forms derived from the ccc pM41 plasmid. No detectable hybridization was observed with the chromosomal DNA (c). In addition, the pM41 probe hybridized strongly with some but not all extrachromosomal DNA bands of two other S. citri strains: Iran and Arizona. Furthermore, hybridization was also obtained with strain E275 of the corn stunt spiroplasma (CSS, group 1-3) and strain 277F of the tick spiroplasma (group 1-4). In another experiment, we found that the pM41 probe also hybridized strongly with extrachromosomal DNA bands from the S. citri strain ASP1 and with strain N525 from Cocos nucifera (group 1-7). As shown in Fig. lB (Fig. IA) . The separated DNA restriction fragments were transferred on nitrocellulose by "Southern blotting," then From these results we conclude that plasmid pM41 of the S. citri strain M4, or a closely related plasmid, is also present in S. citri strains Iran, Arizona, and ASP1. The same plasmid is also very probably present in strain E275 of the corn stunt spiroplasma (1-3), in the 277F tick spiroplasma (1) (2) (3) (4) , and in strain N525 from Cocos nucifera (1-7) . On the contrary, several S. citri strains and many other spiroplasmas do not contain DNA sequences identical or nearly identical to those of plasmid pM41 or, if they do, they do so only at a very low level number. Influence of Plasmid pM41 on Spiroplasma Protein Pattern Many spiroplasmas contain extrachromosomal DNA molecules and especially plasmid DNA [1, 2, 3, 4] . The presence of such extrachromosomal DNA drastically affects the electrophoretic profile of the restriction endonuclease fragments of DNA from several S. citri strains [1] . Also, as discussed elsewhere [10] , it may affect the results of DNA-DNA hybridization experiments. When spiroplasma proteins were analyzed on polyacrylamide gels, about 50 bands were seen on the protein profile upon one-dimensional SDS-PAGE and more than 300 spots on the map resulting from two-dimensional analyses [11] .
The question arises as to whether some of these spots or bands might be due to the presence of extrachromosomal DNA.
The one-and two-dimensional protein patterns of the S. citri strains which contained pM41 sequences have been compared with those of the S. citri strains lacking Two jig of each DNA preparation were submitted to electrophoresis. The specific radioactivity of the probe was 2 x 108 cpm/ig. Autoradiography was carried out at 20°C for two hours using Cronex type 4 X-ray film and Cronex intensifying screens. D and E One-and two-dimensional analysis of proteins from S. citri strains containing plasmid pM41 or a closely related plasmid (A) and from S. citri strains lacking pM41-related sequences (A). such DNA sequences. As shown in Fig. ID and E, no specific protein(s) could be associated with the presence of the plasmid pM41. Thus, the presence of plasmid pM41 does not appear to modify the protein pattern as seen on the gels. CONCLUSION Using a 32P-labeled probe specific of pM41, we have shown by DNA-DNA hybridization that a plasmid identical to pM41 or a closely related plasmid, is present in several, but not all, S. citri strains and also in three other spiroplasmas not belonging to the S. citri species. Hence, the same plasmid can be shared by different spiroplasmas. So far, all spiroplasma plasmids are cryptic, i.e., none has yet been associated with a given phenotypic character. No specific protein(s) could be associated with the presence of plasmid pM41. However, the identification of certain spiroplasma strains harboring the same or nearly the same plasmid will be useful in finding a phenotypic marker specific of this plasmid.
